**************** 


Disclosure  to  Promote  the  Right  To  Information 

Whereas  the  Parliament  of  India  has  set  out  to  provide  a  practical  regime  of  right  to 
information  for  citizens  to  secure  access  to  information  under  the  control  of  public  authorities, 
in  order  to  promote  transparency  and  accountability  in  the  working  of  every  public  authority, 
and  whereas  the  attached  publication  of  the  Bureau  of  Indian  Standards  is  of  particular  interest 
to  the  public,  particularly  disadvantaged  communities  and  those  engaged  in  the  pursuit  of 
education  and  knowledge,  the  attached  public  safety  standard  is  made  available  to  promote  the 
timely  dissemination  of  this  information  in  an  accurate  manner  to  the  public. 


Mazdoor  Kisan  Shakti  Sangathan 
"The  Right  to  Information,  The  Right  to  Live" 


Jawaharlal  Nehru 
'Step  Out  From  the  Old  to  the  New' 


IS  1828-1  (2005) :  Metallic  Materials  -  Verification  of 
Static  Uniaxial  Testing  Machines,  Part  1: 
Tension/compression  testing  Machines  -  Verification  and 
calibration  of  the  force-measuring  systems  [MTD  3: 
Mechanical  Testing  of  Metals] 


a^v  j  i  juas^N^fea  rafrgamsBs 


£«>  \\  i  %^sfi^^^>9i^: 


^frcvvv^ 


Satyanarayan  Gangaram  Pitroda 
Invent  a  New  India  Using  Knowledge 


Bhartrhari — Nitisatakam 
"Knowledge  is  such  a  treasure  which  cannot  be  stolen" 


.^^_ 


• 


BLANK  PAGE 


*rt*2V^ 


PROTECTED  BY  COPYRIGHT 


IS  1828  (Parti):  2005 
ISO  7500-1  :  1999 

Errgstr  c£  fen?  Wfan  wrafto  qftenr 

wt  1    tFH/^ft^T  ^aro  *Nr  -  *rcT-*nw  Huiiofl  gn 

Indian  Standard 

METALLIC  MATERIALS  —  VERIFICATION  OF 
STATIC  UNIAXIAL  TESTING  MACHINES 

PART  1    TENSION/COMPRESSION  TESTING  MACHINES  —  VERIFICATION 
AND  CALIBRATION  OF  THE  FORCE-MEASURING  SYSTEM 

(  Third  Revision  ) 

ICS  77.040.10 


©  BIS  2005 

BUREAU     OF     INDIAN     STANDARDS 

MANAK    BHAVAN,    9    BAHADUR    SHAH    ZAFAR    MARG 
NEW    DELHI    110002 

November  2005  Price  Group  7 
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NATIONAL  FOREWORD 

This  Indian  Standard  (Part  1 )  (Third  Revision)  which  is  identical  with  ISO  7500-1  : 1 999  'Metallic  materials 
—  Verification  of  static  uniaxial  testing  machines  —  Part  1  :  Tension/compression  testing  machines  — 
Verification  and  calibration  of  the  force-measuring  system'  issued  by  the  International  Organization  for 
Standardization  (ISO)  was  adopted  by  the  Bureau  of  Indian  Standards  on  the  recommendations  of  the 
Mechanical  Testing  of  Metals  Sectional  Committee  and  approval  of  the  Metallurgical  Engineering  Division 
Council. 

This  Indian  Standard  was  originally  published  in  1961  and  subsequently  revised  in  1975  and  1986.  This 
revision  of  the  standard  has  been  taken  up  to  align  it  with  ISO  7500-1  :  1999  by  adoption  under  dual 
numbering  system. 

The  text  of  the  ISO  Standard  has  been  approved  as  suitable  for  publication  as  an  Indian  Standard 
without  deviations.  Certain  terminology  and  conventions  are,  however,  not  identical  with  those  used  in 
Indian  Standards.  Attention  is  particularly  drawn  to  the  following: 

a)  Wherever  the  words  'International  Standard'  appear  referring  to  this  standard,  they  should 
be  read  as  'Indian  Standard'. 

b)  Comma  (,)  has  been  used  as  a  decimal  marker  while  in  Indian  Standards,  the  current 
practice  is  to  use  a  point  (.)  as  the  decimal  marker. 

\n  this  adopted  standard,  reference  appears  to  certain  International  Standards  for  which  Indian  Standards 
also  exist.  The  corresponding  Indian  Standards  which  are  to  be  substituted  in  their  places  are  listed 
below  along  with  their  degree  of  equivalence  for  the  editions  indicated: 


International  Standard 


ISO  376  :  1999  Metallic  materials 
—  Calibration  of  force  proving 
instruments  used  for  the 
verification  of  uniaxial  testing 
machines 

ISO  6892  :  1998  Metallic 
materials  —  Tensile  testing  at 
ambient  temperature 


Corresponding  Indian  Standard 


IS  4169  :  1988  Method  for  calibration  of 
force-proving  instruments  used  for  the 
verification  of  uniaxial  testing  machines  (first 
revision) 

IS  1608 :  2005  Metallic  materials  —Tensile 
testing  at  ambient  temperature  (third 
revision) 


Degree  of 
Equivalence 

Technically 
Equivalent 


Identical 


In  reporting  the  results  of  a  test  or  analysis  made  in  accordance  with  this  standard,  if  the  final  value, 
observed  or  calculated,  is  to  be  rounded  off,  it  shall  be  done  in  accordance  with  IS  2  :  1960  'Rules  for 
rounding  off  numerical  values  (revised)'. 
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Indian  Standard 

METALLIC  MATERIALS  —  VERIFICATION  OF 
STATIC  UNIAXIAL  TESTING  MACHINES 

PART  1    TENSION/COMPRESSION  TESTING  MACHINES  —  VERIFICATION 
AND  CALIBRATION  OF  THE  FORCE-MEASURING  SYSTEM 

(  Third  Revision  ) 


1  Scope 

This  part  of  ISO  7500  specifies  the  verification  of  tension/compression  testing  machines. 
The  verification  consists  of: 

—  a  general  inspection  of  the  testing  machine,  including  its  accessories  for  the  force  application; 

—  a  calibration  of  the  force-measuring  system. 

NOTE  This  part  of  ISO  7500  addresses  the  static  verification  of  the  force-measuring  systems  and  the  calibration  values  are 
not  necessarily  valid  for  high-speed  or  dynamic  testing  applications.  Further  information  regarding  dynamic  effects  is  given  in 
the  Bibliography. 

2  Normative  reference 

The  following  normative  document  contains  provisions  which,  through  reference  in  this  text,  constitute  provisions  of 
this  part  of  ISO  7500.  For  dated  references,  subsequent  amendments  to,  or  revisions  of,  any  of  these  publications 
do  not  apply.  However,  parties  to  agreements  based  on  this  part  of  ISO  7500  are  encouraged  to  investigate  the 
possibility  of  applying  the  most  recent  editions  of  the  normative  document  indicated  below.  For  undated  references, 
the  latest  edition  of  the  normative  document  referred  to  applies.  Members  of  ISO  and  IEC  maintain  registers  of 
currently  valid  International  Standards. 

ISO  376,  Metallic  materials  —  Calibration  of  force-proving  instruments  used  for  the  verification  of  uniaxial  testing 
machines. 

3  Terms  and  definitions 

For  the  purposes  of  this  part  of  ISO  7500,  the  following  term  and  definition  apply. 

3.1 
calibration 

set  of  operations  that  establish,  under  specified  conditions,  the  relationship  between  values  of  quantities  indicated 
by  a  measuring  instrument  or  measuring  system,  or  values  represented  by  a  material  measure  or  a  reference 
material,  and  the  corresponding  values  realized  by  standards 

NOTE  1  The  result  of  a  calibration  permits  either  the  assignment  of  values  of  measurands  to  the  indications  or  the 
determination  of  corrections  with  respect  to  indications. 

NOTE  2      A  calibration  may  also  determine  other  metrological  properties  such  as  the  effect  of  influence  quantities. 
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NOTE  3      The  result  of  a  calibration  may  be  recorded  in  a  document,  sometimes  called  a  calibration  certificate  or  a  calibration 
report. 

[VIM]  E6l 


4  Symbols  and  their  meanings 

Symbols  and  their  meaning  are  given  in  Table  1. 


Table  1  —  Symbols  and  their  meaning 


Symbol 


Unit 


Meaning 


a 
b 

./o 
F 

F' 


Ft 


F\ 


F\,  F 


i  max'  '  i  mm 
^max'  ^min 


% 
% 
% 
N 
N 
N 

N 

N 

N 
N 

N 

N 
N 


£n 

m/s2 

<? 

% 

r 

N 

V 

% 

Pair 

kg/m3 

Pm 

kg/m3 

Relative  resolution  of  the  force  indicator  of  the  testing  machine 

Relative  repeatability  error  of  the  force-measuring  system  of  the  testing  machine 

Relative  zero  error  of  the  force-measuring  system  of  the  testing  machine 

True  force  indicated  by  the  force-proving  instrument  with  increasing  test  force 

True  force  indicated  by  the  force-proving  instrument  with  decreasing  test  force 

True  force  indicated  by  the  force-proving  instrument  with  increasing  test  force,  for 
the  complementary  series  of  measurements  for  the  smallest  range  which  is  used 

Force  indicated  by  the  force  indicator  of  the  testing  machine  to  be  verified,  with 
increasing  test  force 

Force  indicated  by  the  force  indicator  of  the  testing  machine  to  be  verified,  with 
decreasing  test  force 

Arithmetic  mean  of  several  measurements  of  F,  and  F  for  the  same  discrete  force 

Highest  or  lowest  value  of  Fs  or  F  for  the  same  discrete  force 

Force  reading  on  the  force  indicator  of  the  testing  machine  to  be  verified,  with 
increasing  test  force,  for  the  complementary  series  of  measurements  for  the 
smallest  range  which  is  used 

Residual  indication  of  the  force  indicator  of  the  testing  machine  to  be  verified  after 
removal  of  force 

Maximum  capacity  of  the  measuring  range  of  the  force  indicator  of  the  testing 
machine 

Local  acceleration  due  to  gravity 

Relative  accuracy  error  of  the  force-measuring  system  of  the  testing  machine 

Resolution  of  the  force  indicator  of  the  testing  machine 

Relative  reversibility  error  of  the  force-measuring  system  of  the  testing  machine 

Density  of  air 

Density  of  the  dead  weights 
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5  General  inspection  of  the  testing  machine 

The  verification  of  the  testing  machine  shall  only  be  carried  out  if  the  machine  is  in  good  working  order.  For  this 
purpose,  a  general  inspection  of  the  machine  shall  be  carried  out  before  calibration  of  the  force-measuring  system 
of  the  machine  (see  annex  A). 

NOTE  Good  metrological  practice  requires  a  calibration  run  prior  to  any  maintenance  or  adjustments  to  the  testing 
machine. 

6  Calibration  of  the  force-measuring  system  of  the  testing  machine 
6.1   General 

This  calibration  shall  be  carried  out  for  each  of  the  force  ranges  used  and  with  all  force  indicators  employed.  Any 
accessory  devices  (e.g.  pointer,  recorder)  which  may  affect  the  force-measuring  system  shall,  where  used,  be 
verified  in  accordance  with  6.4.6. 

If  the  testing  machine  has  several  force-measuring  systems,  each  system  shall  be  regarded  as  a  separate  testing 
machine.  The  same  procedure  shall  be  followed  for  double-piston  hydraulic  machines. 

The  calibration  shall  be  carried  out  using  force-proving  instruments  with  the  following  exception.  If  the  force  to  be 
verified  is  below  the  lower  limit  of  the  smallest  capacity  force  proving  device  used  in  the  calibration  procedure,  use 
known  masses. 

When  more  than  one  force-proving  instrument  is  required  to  calibrate  a  force  range,  the  maximum  force  applied  to 
the  smaller  device  shall  be  the  same  as  the  minimum  force  applied  to  the  next  force-proving  instrument  of  higher 
capacity.  When  a  set  of  known  masses  is  used  to  verify  forces,  the  set  shall  be  considered  as  a  single  force-proving 
instrument. 

The  calibration  should  be  carried  out  with  constant  indicated  forces,  Fr  When  this  method  is  not  feasible,  the 
calibration  may  be  carried  out  with  constant  true  forces. 

NOTE  1  Calibration  may  be  carried  out  with  a  slowly  increasing  force.  The  word  "constant"  signifies  that  the  same  value  of  Fj 
(or  F)  is  used  for  the  three  series  of  measurements  (see  6.4.5). 

The  instruments  used  for  the  calibration  shall  have  a  certified  traceability  to  the  international  system  of  units. 

The  force-proving  instrument  shall  comply  with  the  requirements  specified  in  ISO  376.  The  class  of  the  instrument 
shall  be  equal  to  or  better  than  the  class  for  which  the  testing  machine  is  to  be  calibrated.  In  the  case  of  dead 
weights,  the  relative  error  of  the  force  generated  by  these  weights  shall  be  less  than  or  equal  to  ±  0,1  %. 

NOTE  2     The  exact  equation  giving  the  force,  F,  in  newtons,  created  by  the  dead  weight  of  mass  m,  in  kilograms,  is: 

Pair 


'mSn 


1 

Pm  J 


0) 


This  force  can  be  calculated  using  the  following  approximate  formula: 

F  =  mgn  (2) 

The  relative  error  of  the  force  can  be  calculated,  using  the  formula: 

^  =  ^L  +  ^L  (3) 
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6.2  Determination  of  the  resolution 

6.2.1  Analogue  scale 

The  thickness  of  the  graduation  marks  on  the  scale  shall  be  uniform  and  the  width  of  the  pointer  shall  be 
approximately  equal  to  the  width  of  a  graduation  mark. 

The  resolution,  r,  of  the  indicator  shall  be  obtained  from  the  ratio  between  the  width  of  the  pointer  and  the  centre-to- 
centre  distance  between  two  adjacent  scale  graduation  marks  (scale  interval).  The  recommended  ratios  are  1:2, 1:5 
or  1:10,  a  spacing  of  2,5  mm  or  greater  being  required  for  the  determination  of  one-tenth  of  a  scale  division. 

6.2.2  Digital  scale 

The  resolution  is  taken  to  be  one  increment  of  the  count  of  the  numerical  indicator,  provided  that  when  the 
instrument  is  unloaded  and  the  motors  and  controls  system  are  operating,  the  indication  does  not  fluctuate  by  more 
than  one  increment. 

6.2.3  Variation  of  readings 

If  the  readings  vary  by  more  than  the  value  previously  calculated  for  the  resolution  (with  the  calibration  of  the  force- 
indicating  instrument  unloaded  and  with  the  motor  and/or  drive  mechanism  and  control  on  for  determining  the  sum 
of  all  electrical  noise),  this  resolution,  r,  shall  be  deemed  to  be  equal  to  half  the  range  of  fluctuation  plus  one 
increment. 

NOTE  1  This  only  determines  the  resolution  due  to  system  noise  and  does  not  account  for  control  errors,  i.e.  hydraulic 
machines. 

NOTE  2      For  auto-ranging  machines,  the  resolution  of  the  indicator  changes  as  the  resolution  or  gain  of  the  system  changes. 

6.2.4  Unit 

The  resolution,  r,  shall  be  expressed  in  units  of  force. 

6.3  Prior  determination  of  the  relative  resolution  of  the  force  indicator 

The  relative  resolution,  a,  of  the  force  indicator  is  defined  by  the  relationship  : 

a  =  —  x  1 00  (4) 

where 

r      is  the  resolution  defined  in  6.2; 

F      is  the  force  at  the  point  under  consideration. 

The  relative  resolution  shall  be  determined  at  each  calibration  point  and  shall  not  exceed  the  values  given  in  Table  2 
for  the  class  of  machine  being  verified. 

6.4  Calibration  procedure 

6.4.1  Alignment  of  the  force-proving  instrument 

Mount  tension  force-proving  instruments  in  the  machine  in  such  a  way  as  to  minimize  any  effects  of  bending 
(see  ISO  376).  For  the  alignment  of  a  force-proving  instrument  in  the  compression  mode,  mount  a  platen  with  a 
spherical  seat  on  the  instrument  if  the  machine  does  not  have  an  incorporated  spherical  seat. 

6.4.2  Temperature  compensation 

The  calibration  shall  be  carried  out  at  an  ambient  temperature  between  10  °C  and  35  °C.  The  temperature  at  which 
the  calibration  is  carried  out  shall  be  noted  in  the  verification  report. 
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A  sufficient  period  of  time  shall  be  provided  to  allow  the  force-proving  instrument  to  reach  a  stable  period  of 
temperature.  The  temperature  of  the  force-proving  instrument  shall  remain  stable  to  within  ±  2  °C  during  each 
calibration  run.  If  necessary,  temperature  corrections  shall  be  applied  to  the  readings  (see  ISO  376). 

6.4.3  Conditioning  of  the  testing  machine 

The  machine,  with  the  force-proving  instrument  in  position,  shall  be  loaded  at  least  three  times  between  zero  and 
the  maximum  force  to  be  measured. 

6.4.4  Procedure 

The  following  method  should  be  used:  a  given  force  Fv  indicated  by  the  force  indicator  of  the  machine  is  applied  to 
the  machine  and  the  true  force  F  indicated  by  the  force-proving  instrument  is  noted. 

If  it  is  not  possible  to  use  this  method,  the  true  force,  F,  indicated  by  the  force-proving  instrument  is  applied  to  the 
machine  and  the  force,  Fit  indicated  by  the  force  indicator  of  the  verified  machine  is  noted. 

6.4.5  Application  of  discrete  forces 

Three  series  of  measurements  shall  be  taken  with  increasing  forces.  For  machines  applying  not  more  than  five 
discrete  forces,  each  value  of  relative  error  shall  not  exceed  the  values  given  in  Table  2  for  a  specific  class.  For 
machines  applying  more  than  five  discrete  forces,  each  series  of  measurements  shall  comprise  at  least  five  discrete 
forces  at  approximately  equal  intervals  between  20  %  and  100  %  of  the  maximum  range  of  the  scale. 

If  a  calibration  is  conducted  at  forces  below  20  %  of  the  range,  supplementary  force  measurements  shall  be  made 
at  approximately  10  %,  5  %,  2  %,  1  %,  0,5  %,  0,2  %  and  0,1  %  of  the  scale  down  to  and  including  the  lower  limit  of 
calibration. 

NOTE  1      The  lower  limit  of  the  range  can  be  determined  by  multiplying  the  resolution,  r,  by: 

—  400  for  class  0,5; 

—  200  for  class  1 ; 

—  100  for  class  2; 

—  67  for  class  3. 

For  testing  machines  with  auto-ranging  indicators,  at  least  two  force  steps  shall  be  applied  on  each  part  of  the  range 
where  the  resolution  does  not  change. 

NOTE  2  The  force-proving  instrument  may  be  rotated  through  an  angle  of  120°  before  each  series  of  measurements  and  a 
preload  run  undertaken. 

For  each  discrete  force,  the  arithmetic  mean  of  the  values  obtained  for  each  series  of  measurements  shall  be 
calculated.  From  these  mean  values,  the  relative  accuracy  error  and  the  relative  repeatability  error  of  the  force- 
measuring  system  of  the  testing  machine  shall  be  calculated  (see  6.5). 

The  indicator  reading  shall  be  set  to  zero  before  each  series  of  measurements.  The  zero  reading  shall  be  taken 
approximately  30  s  after  the  force  is  completely  removed.  In  the  case  of  an  analogue  indicator,  it  shall  also  be 
checked  that  the  pointer  balances  freely  around  the  zero  and,  if  a  digital  indicator  is  used,  that  any  drop  below  zero 
is  immediately  registered,  for  example  by  a  sign  indicator  (+  or  -). 

The  relative  zero  error  of  each  series  calculated  shall  be  noted  using  the  following  equation: 

/o-^x100  .  (5) 

6.4.6  Verification  of  accessories 

The  good  working  order  and  resistance  due  to  friction  of  the  mechanical  accessory  devices  (pointer,  recorder)  shall 
be  verified  by  one  of  the  following  methods  according  to  whether  the  machine  is  normally  used  with  or  without 
accessories: 
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a)  Machine  normally  used  with  the  accessories:  three  series  of  measurements  shall  be  made  with  increasing  force 
(see  6.4.5)  with  the  accessories  connected  for  each  force-measuring  range  which  is  used  and  one 
complementary  series  of  measurements  without  accessories  for  the  smallest  range  which  is  used. 

b)  Machine  normally  used  without  accessories:  three  series  of  measurements  shall  be  made  with  increasing  force 
(see  6.4.5)  with  the  accessories  disconnected  for  each  force-measuring  range  which  is  used  and  one 
complementary  series  of  measurements  with  the  accessories  connected  for  the  smallest  range  which  is  used. 

In  both  cases  the  relative  accuracy  error,  q,  shall  be  calculated  for  the  three  normal  series  of  measurements,  and 
the  relative  repeatability  error,  b,  shall  be  calculated  from  the  four  series.  The  values  obtained  for  b  and  q  shall 
conform  to  Table  2  for  the  class  under  consideration,  and  the  following  further  conditions  shall  be  satisfied: 

—    for  calibration  with  constant  indicated  force: 

(6) 


100 

*\-Fc 

^X5\g\ 

I  \J\J 

Fc 

for  calibration  with  constant  true  force: 

100 

F,c-F 

*v>m 

F 

(7) 

NOTE         In  the  equations,  the  value  of  q  is  the  maximum  permissible  value  given  in  Table  2  for  the  class  under  consideration. 

6.4.7  Verification  of  the  effect  of  differences  in  piston  positions 

For  hydraulic  machines,  where  the  hydraulic  pressure  at  the  actuator  is  used  to  measure  the  test  force,  the 
influence  of  a  difference  in  position  of  the  piston  shall  be  verified  for  the  smallest  measuring  range  of  the  machine 
used,  during  the  three  series  of  measurements  (see  6.4.5).  The  position  of  the  piston  shall  be  different  for  each 
series  of  measurements. 

NOTE         In  the  case  of  a  double-piston  hydraulic  machine,  it  is  necessary  to  consider  both  pistons. 

6.4.8  Determination  of  relative  reversibility  error 

When  required,  the  relative  reversibility  error  v  shall  be  determined  by  carrying  out  a  calibration  at  the  same  discrete 
forces,  first  with  increasing  forces  and  then  with  decreasing  forces.  In  this  case,  the  machine  shall  also  be  calibrated 
with  a  decreasing  force. 

The  difference  between  the  values  obtained  with  increasing  force  and  with  decreasing  force  enables  the  relative 
reversibility  error  to  be  calculated,  using  the  following  equation  (see  Figure  1): 

v=  F  ZF  xWO  (8) 

F 

or,  for  the  particular  case  of  the  calibration  carried  out  with  a  constant  true  force: 

v=  F]  ~F'  x100  (9) 

This  determination  shall  be  carried  out  for  the  lowest  and  highest  force  ranges  of  the  testing  machine. 
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.F  F  True  force 

Figure  1  —  Schematic  diagram  for  the  determination  of  reversibility 
6.5  Assessment  of  the  forcje  indicator 
6.5.1    Relative  accuracy  error 

The  relative  accuracy  error  expressed  as  a  percentage  of  the  mean  true  force,  F,  is  given  by  the  equation: 


4  =  ^LJlx100 


(10) 


For  the  particular  case  of  the  calibration  being  carried  out  with  a  constant  true  force,  the  relative  accuracy  error  is 
given  by  the  equation: 


F\-F 


x100 


(11) 


6.5.2  Relative  repeatability  error 

The  relative  repeatability  error,  bt  for  each  discrete  force,  is  the  difference  between  the  highest  and  lowest 
measured  values  with  respect  to  the  average.  It  is  given  by  the  equation: 


£=  W^klxioo 


(12) 


For  the  particular  case  of  the  calibration  carried  out  with  a  constant  true  force,  the  relative  repeatability  error  is  given 
by  the  equation: 


j,  =  Jjmax  -  JJmln  x1QQ 
F 


(13) 
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6.5.3  Agreement  between  two  force-proving  instruments 

When  two  force-proving  instruments  ^re  required  to  calibrate  a  measuring  range  and  the  same  nominal  force  is 
separately  applied  to  both  (see  6.1),  then  the  magnitude  of  the  difference  between  the  relative  accuracy  errors 
obtained  with  each  instrument  shall  not  exceed  1,5  x  the  magnitude  of  the  repeatability  corresponding  to  the  class 
of  machine  given  in  Table  2,  i.e.  q^  -  q2  ^  1 ,5  b. 

7  Class  of  testing  machine  range 

Table  2  gives  the  maximum  permissible  values  for  the  different  relative  errors  of  the  force-measuring  system  and  for 
the  relative  resolution  of  the  force  indicator  that  characterize  a  testing  machine  range  in  accordance  with  the 
appropriate  class. 

A  measuring  range  on  the  force  indicator  shall  only  be  considered  to  conform  if  the  inspection  is  satisfactory  for  the 
range  of  measurement  at  least  between  20  %  and  100  %  of  the  nominal  range. 

Table  2  —  Characteristic  values  of  the  force-measuring  system 


Class  of 
machine  range 

Maximum  permissible  value,  % 

accuracy 

q 

Relative 
repeatability 

b 

error  of 
reversibility  a 

V 

zero 

/o 

Relative 
resolution 

a 

0,5 

±0,5 

0,5 

±0,75 

±0,05 

0,25 

1 

±1,0 

1,0 

±1,5 

±0,1 

0,5 

2 

±2,0 

2,0 

±3,0 

±0,2 

1.0 

3 

±3,0 

3,0 

±4,5 

±0,3 

1,5 

a   According  to  6.4.8,  the  relative  reversibility  error  is  only  determined  when  required. 

8  Verification  report 

The  verification  report  shall  contain  at  least  the  following  information. 
8.1   General  information 

a)  reference  to  this  part  of  ISO  7500,  i.e.  ISO  7500-1 ; 

b)  identification  of  the  testing  machine  (manufacturer,  type,  year  of  manufacture  if  known,  serial  number)  and,  if 
applicable,  specific  identification  of  the  force  indicator  (mark,  type,  serial  number); 

c)  location  of  the  machine; 

d)  type,  class  and  reference  number  of  the  force  proving  instrument  used,  calibration  certificate  number  and 
expiration  date  of  this  certificate; 

e)  calibration  temperature; 

f)  date  of  verification; 

g)  name  or  mark  of  the  verifying  authority. 
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8.2  Results  of  verification 

a)  any  anomaly  found  during  the  general  inspection; 

b)  for  each  force-measuring  system  used,  the  mode  of  calibration  (tension,  compression,  tension/compression), 
the  class  of  each  range  calibrated  and,  if  requested,  the  discrete  values  of  relative  errors  of  accuracy, 
repeatability,  reversibility  zero  and  resolution; 

c)  the  lower  limit  of  each  range  to  which  the  assessment  applies. 

9  Intervals  between  verifications 

The  time  between  two  verifications  depends  on  the  type  of  testing  machine,  the  standard  of  maintenance  and  the 
amount  of  use.  Unless  otherwise  specified,  it  is  recommended  that  verification  be  carried  out  at  intervals  not 
exceeding  12  months. 

The  machine  shall  in  any  case  be  verified  if  it  is  moved  to  a  new  location  necessitating  dismantling  or  if  it  is  subject 
to  major  repairs  or  adjustments. 
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Annex  A 

(normative) 

General  inspection  of  the  testing  machine 


A.1      General 

The  general  inspection  of  the  testing  machine  (see  clause  5)  shall  be  carried  out  before  the  calibration  of  the  force- 
measuring  system  and  shall  comprise  the  following. 

A.2      Visual  examination 

The  visual  examination  shall  verify: 

a)  that  the  machine  is  in  good  working  order  and  not  adversely  affected  by  certain  aspects  of  its  general  condition, 
such  as: 

—  pronounced  wear  or  defects  in  the  guiding  elements  of  the  moving  crosshead  or  grips; 

—  looseness  in  mounting  of  columns  and  fixed  crosshead; 

b)  that  the  machine  is  not  affected  by  environmental  conditions  (vibrations,  electrical  supply  interferences,  effects 
of  corrosion,  local  temperature  variations,  etc); 

c)  that  the  masses  are  correctly  identifiable,  if  detachable  mass  pendulum  devices  are  used. 

A.3      Inspection  of  the  structure  of  the  machine 

A  check  shallbe  made  to  ensure  that  the  structure  and  gripping  systems  permit  the  force  to  be  applied  axially. 

A.4      Inspection  of  the  crosshead  drive  mechanism 

It  shall  be  verified  that  the  crosshead  drive  mechanism  permits  a  uniform  and  smooth  variation  of  force  and  can 
enable  various  discrete  forces  to  be  obtained  with  sufficient  accuracy. 

NOTE        The  drive  mechanism  should  enable  the  deformation  rates  of  the  test  piece  required  to  determine  the  specified 
mechanical  properties. 
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Annex  B 

(informative) 

Inspection  of  the  loading  platens  of  the  compression  testing  machines 


Loading  platens  are  either  permanently  installed  in  the  machine  or  they  are  specific  components  of  the  testing 
machine. 

It  should  be  verified  that  the  loading  platens  perform  their  function  in  accordance  with  the  requirements  of  the 
testing  machine. 

Unless  other  requirements  are  specified  in  certain  test  standards,  the  flatness  deviation  should  be  0,01  mm 
measured  over  100  mm. 

When  the  platen  is  made  of  steel,  the  hardness  should  be  greater  than  or  equal  to  55  HRC. 

For  machines  used  for  testing  specimens  sensitive  to  bending  stresses,  it  should  be  checked  whether  the  upper 
platen  is  carried  in  a  spherical  seat  which,  in  the  unloaded  state,  is  practically  without  play  and  easy  to  adjust  to  an 
angle  of  up  to  approximately  3°. 


11 


IS  1828  (Parti):  2005 
ISO  7500-1  :  1999 


Annex  C 

(informative) 

Alternative  method  of  testing  machine  classification 


This  alternative  method  of  classifying  testing  machines  is  based  on  the  global  error  concept  which  requires  all 
values  (not  only  the  average)  to  be  within  certain  limits. 

The  accuracy  error  of  the  testing  machine  is  determined  as  a  percentage  of  the  force  applied  or  indicated  by  the 
testing  machine.  Using  the  symbols  given  in  Table  1 ,  the  relative  error  is  calculated  as  follows: 

q  =  ^— -x100  (C.1) 


The  repeatability  error  is  determined  based  on  the  definition  for  repeatability  in  OIML  vocabulary  £7],  where  only  one 
variable  has  to  be  changed  and  this  variable  is  another  application  of  approximately  the  same  force.  In  this  case, 
the  repeatability  calculation  which  determines  the  accuracy  of  the  testing  machine  is  from  one  application  of  force  to 
another  of  same  approximate  value.  It  is  recommended  that  two  applications  of  approximately  the  same  force  value 
are  needed  to  calculate  the  repeatability  and  that  the  repeatability  is  calculated  from  the  algebraic  difference 
between  accuracy  errors: 

where  q^  and  q2  are  the  relative  errors  for  each  force  application. 

Since  the  second  application  of  the  force  does  not  have  to  be  identical  to  the  first,  the  variables  associated  with 
operator  skills  or  parameters  of  the  machine  control  do  not  influence  the  repeatability  of  the  accuracy  of  the  force 
measurement. 

The  classification  of  the  testing  machine  given  in  Table  2  does  not  change,  only  the  method  of  calculating  the 
accuracy  and  repeatability  changes.  The  use  of  this  method  makes  it  easier  to  automate  the  calibration  process. 

NOTE         If  this  alternative  method  is  used,  reference  to  its  use  should  be  noted  on  the  report. 
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